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PROBLEM TO BE SOLVED: To provide a film forming method in 
which the intra-plane uniformity of film thickness can be 
improved. 

SOLUTION: In the film forming method for forming a thin film on 
the surface of an object W to be treated by supplying film 
forming gases into a treatment container 38 in which evacuation 
is performed, the method has a process for preheating 
immediately before supplying the film forming gases into the 
treatment container. In such a case, the method has a supply 
rate determining film forming process for forming the film in a 
supply rate determining state in the treatment container, for 
example, and a reaction rate determining film forming process 
for forming the film in a reaction rate determining state within 
the treatment container, thus, the film forming gases supplied 
into the treatment container are preheated and activated such that the reaction of the film forming 
gases can be promoted. 
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s mmtrc^ffimm-? z> n* 4 c t *«« t r * be 

%WTS C <h£#M£T6fft3ni 1 EtE<DJ&BI:fr&. 

ft. iuEiaEBi#xtt«rE*!iasfa©— whh <t o sm&s ft 
[-9*314 3 «rE«*e»asE«xs(DBSfrc«. wejs 

R#^©«»^CC{4«r4f(rE»j8ffl#©a9[tt, ffio 

t f £ M*gi 3 Ett<Dj£gt£&. 
[HWSB5 3 l)WBJiW^BTEOSr*0. ttEAS 
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[»3fcS6] HWBfiSit^XB, 2 0 0-5 3 0TOK 

tectum $ ft c t t r zm^m 5 e« <d 

S£§ I * njtficc 3 ft /dtMlSg t , 

WE^^rtrwEt^a#*^rs»®ffi#»» 
iiewiMMt * anuses 4 , 

WE^ffi^SrttC^«^X*S^£«fe»iffi^X€r«*& 

WE^ai&^a^K^eftrBJEJKK^xi^flijpjKk 
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s) k P (77X7) -SiO, P (7 7X7) - S i 
N, SOG (S p i n OnGlass), Si 3 
(Vj3>a<t«|) »#fflC»6ftS. ^atft^x^cD* 
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Jf5fi£-T4Cctt, Si^cL«y^7> (S i H, ) 
^y^u;ly7> ( S 1 H 2 C I , ) ?^>7>S^ 
£ffil>T$iCV D (Chemical VaporDe 

position) ccj:DfiH»rs*ffi**»ie>ftrc» 
a, ccr±E««*»jar*fc»©^©i«©tfa« 

[0 0 0 3 3 CC2/&M£|g2«, |^fS4£^fgi6 <t<£9 

±Ep t 9fS4rt<DMS^^SCC«, E3?»©^x^# 
-h 1 0#iR§3*vr*$>3, CCD^x^sF- M OK* 

z»{*^x^w^BffS<Dt-^^r^l5tc^3ft^o C CD 

^x^'-M0it ^I§S80+t^7'l 2±tC0 
(KU««:ttStlfc««ttl 4*^LTtt«3ftT*5!K 

T**6*H«pJ«K:tt3tiri»S. )BlSg8 0T*H 
> UXK©7.-t^;i/ K l 8 ^ 
SftTfcO* C©vx*-;l/F 1 8tCtt, S£S$lJ®3ft 
20 tctmrtx Z&WSm 8 rt^iAT 6 &«<D -/ X;U 2 
0, 2 2^l3tt6ft£o «*a5/U3>WUI (S i 
O, > *RSBiratCtt)SHi//^4UTTEOS (f F7 
x?wyyj/^-H */X;i/2 0#>6£fef£U 

Kl 8(DfiiJS5Ctt. *^>7^«^3ft^>efSlP2 
4rts»W6>*i5. fit, tea§»8©J*JSK:«: % KM 
12 6*W6nt*J^ C©rtfflStC«, flO^t-^2 
8 #s«W 6 ft-CrtflWtcfiB-r S £ x^W«r»f3EOiBJSCC 

30 r, ^X;U2 O^eiA^nfcTEOStt ffeSwyX 
^2 2^e>*A3tifc0 2 ^'Xig^Lt, j&a^PrflS 
*±Sl/-3>ojgjS0r, £x^W©*ffiK:i/y:a>BMk 

[0 0 0 4] 

ttSKCD^x^ (in D a*)x^l -1 5 OtfcggO £^ 
SCC*« L//c«J«-C±»L/fcJ: 5 ft«g|««3Wf toft* 
C<Dt§^ yX;l/2 0*>6ft»3ti^B^ l t 
40 ttto%TEOS^»a^8rt^CDa»Aii[«tCtt, CO 

Co/eft «5x^?j<- h i ocdtsp, r 

<, c©#hAfi«Cc*jWS«5x^\©MI/i[©ffirt^— 14 

•5i/^-H0©#hAififtrB, ^x^©SI 
< . H*8P-C*4 x * i?S|kDgW*s 

50 a a u^x^ 1 5 OftcDrt, 2 5ftfiS^K 0 D a iLr^fflr 
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til, cn%ws»tc»«-r^<«*3h/cfe©r* 

[0 0 0 5 ] 

[0006] ctuccfctitf, «ia«srt^«*&s*i&« 

^, m«»3R3I2tcjWEr4J:5K: % itulB&aSgrt 
r flBftflatt»-CflUi*!f 5 «te«iI0WXg i , MIE 

[0007] Wit«fli*3a3tca5e'rsj:9cc. 

»«Tffi»ffia«©-*ffJJ:om»&3ft4, cftfcift 

tciRS3ft/t»^tt^lt8I^SHW^ffirt*&-tt*roi 
±3-&4Ci*spJtBi«c-5. Sfc. W*K»#JB4K:« 
5rr£<£^c. fH2«*&»3*fiS;|«xg<Dfigtc«, ityfBfS 

xogasi (sg-r £ But z&mwft<Dmmz , tifeco 

[0 0 0 8 ] £/c, WAKWjRJHSCcaBE-ricfc^tC, 
WESai^X«TEOSr*0, iiWBJ&agg®** 3 
WWSBSkjaSj**— KOCIB 1 7 0ttS*JR2Sr*SJ: 5 
3 OtB^rtctt. B5IB«*&«ii^B!XgcDBgcDHulB 
f$lBrtA<DffiMlXl 0—4 0 s c cm(DrEirtt^^ 0 

t£, 2 0 0-5 3 0 e C(DfifflrttC^«Jjp«i3ftS o ft* 
JR7 &c«6»93tt, Xf2*ffi«W«:mS-r4i6«»IBr 

& jffiRililK: ^ r , I # pJtetc s ft fcMJISg 
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i, mz&m®&ftvmzmkm»*:Uft? &teKM# 
$m^&t, mm&mtozmm-rzmi&^Eit. mis 

fJx#fe^8l± > «rgB#x«*&^StcHW 6ft"CBWBJffi 
[0 0 0 9 ] 

H2SCJH3B')i^- bX<D»i7x^{igiB/l 

S3 2 i*©JWR|6C9f3E©HI«3 6 ^/fLTI^RtWc 
HBOfcSBH©n«3 4 i J: 0 2S*«»a)«La 
SfS3 8«rWL"C*5 0, ^<D*MW«, M&t-£^<Dfln 
&3M84 0 tmmtt4 2 *«*fc*D«k«?4 4 K «fc 9«*> 

[0 0 10] CCDS»a^g3 8©TS», Wx.«Xt"> 
UXX^-;H^CD(Sf*fCOv^^-;b K4 6^cfcotJ 
J#3ftT*5?K rt©3 2<DTS8«:. v-*-;|/F4 6© 
rtH<fc 0 rtflW^ffi 3 -tt/c »; > ^tt<E>33*«4 6 A K J: 

&c $p m a a tc & 3 ftr c ^ . *mmm<Dm& tc *s c ^ 

30 T, CCD^7X^4<- h 4 8 KItt, «AK15 0tScgK© 

[0 0 1 1 ] CKD^x^itf- h4 8ti, 53IK©»ia(B 
5 O^LXm^-y^b 2±Cc*gg3ftrfc0, C 
Olp|$Ef*-^b5 2W, v^*-;l/F4 6(DT4SIIP3U 
*BBM-rs«S55 4*»ii-r4lie**5 6±cc^f#3ft 
^> 0 CCD@feW5 6(OSiiS|5iC«, WiMtt 

40 flfe»i/-;l/5 8tfift»Ztl. CCO@(EH5 6*aWC^ 

[0012] ±IBL/cln]$s$*5 6 WAKsP- Fib 
^-^^(D^P4^tt6 2CC^3ft/cT-A6 4©5tS 
CCMX 0 ftW fcftTte 0 , r ^ x^#- b 4 8 2SC«iaJ5 4 
«*H*»ec»KT*SJ:5U:&3ft-ri^. X 
IBv r.7^-;l, K4 6<Dffl(ISBtcW, P*9fl53 2 i^fS3 4 CD 

so MK3 6<ojs»*6SBrt©*H«*sfa-r*»«n6 



[0 0 13]*Lt, 7 6tCttv* io 

8 4*s*n-etis»stir*j«j, 
-en-enssaanj® l o ^«i&t? **j:5icftot:i>£. 
cent Fdx^Ji^7XiLrTEOS^^^ffi^6 
n, BKttfxtbrrao, ^^t^ns. ± 
saaw9#^aus8 2tctt, 7-^-^86^*11^ 
ntfco, c*itcsfen4TEOs*f^%«{tiaKKt±, 

5K«coTI>s. fit, c©isS;Bra^«K8 2fc 20 
», ^fifln&^Ks 8^ssnr*jo, cntttftn* 

fS88tt, MA(2^WJ:0tt&n(WCDAlM8»g 

cn^CcfcO, ±E*ll(»»9 0rtCCijltti4TEO 

CT\ *IHtWrtt«fflSS3 8<DrtB3 2©rtStt2 

4 0mmfIJg, iSSti 1 2 6 OmmiS^*?t't 30 

<»i*j6W>**r, «)xa^7>d- KttJurjsdEgiii 
at. m«6 4 o-caacciB*3tir*jo. sta©£» 

tSC, WAtfl 5 0f£(Z>£! n D n^x^Wcb 1 3feCD^-^ 
x^*st8B$ti/tt^J8(D^x^^- h 4 8 *«IgS3 
8p*gtc-e OT*J:5±SSl*to- FU fSH5 4t7 40 
x* F 4 6 ©T«HO»*Bl t £ C i &c <t 5 SUrt 

zmmirz. fur, «Mis»3 8rt**ffi5i*urBf 

K, «A«6 4 0 - Cgft6c3f5E-rS*rfif«U, -ecD 

6<D&^X;b7 4, 7 6^e>MT^. CCT*»iO 
TEOSW«/XJl/7 4(DfiHuCDfiJEHffl 
#**B 8 2 L fcT 8 8 tc <t 0 , 50 
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Smccj^ScDSBL «AK 200-530 6 C©8irtT 
»Q»£nT«tt{f:2n£ 0 C(DJ:5fc^atf|fc3nTffi 
ttibShfcttK-CffiaSfS 3 8 ©TWcflH&SftfcT E 

[0015] C (Djfliaa S 4±ff 1/cT E O S 
0 2 ijAOtmtfAte. «aSS3 8rt©35#W-C»r»3 
iIGT|*3©3 2 <fcjrf«j3 4 <t<DfflCDrdII»3 6*iST^ 
»»P6 8**e>^»aStlSC<!:tC3tc-5. CC"C±2 

f teto^TEOSAf^©«^«lllS2 0 O'Cr&D, _bRg 

«ic©«ai^^(oj»»jwaa[, t&^TEos^ 

©»&ttHg5 3 0°C-C£>£ o */c, TEOS^«l 
1 9 0 s c c mfljg, O* #X©iffi*y:5 seem 
*Ijg-C&£ 0 COJ:5«C. TEOS^^flMLt 

[0016] CCt, ^flifln3!^K8 8tC*$W4TEO 

s#*<D^«»&SS£a*^3gLT, ^cd^oM^cd 

ccoc^T^-r^o H2Z£W8 3K:m-rj:5K:, TEO 
SMXO^Vttiim&S.&l 10 B C-5 3 0'C*t?l*^ 

^8 6t'TEOS^(7)BM Kit CD ft:* tc JJElJfc Itl^ 
^ffiBtt, «UffiS»3 8 («5xA^h48)rtt±T 

<D^f^^3ocDv r ->^c^f(iLr, -en-en f*?\ -fe 

»£x^<K-h4 8©±«<fc«3 1SB-6 0#§tD^x 
^#JRU 6 1 l#gCD^ 

x^^JMU, #hA«C«l 12#g-17 0#SCD 

[0 0 1 7 ] H2RtfH3*6E6*ttJ:9fc:. 
S 1 1 0 E C) 4$«)t»)i/Wh^ 

mmRv-t > ^ ««© ^ x ^ « , * (Dmmomfa ^-tt 

S£*^ffi (ttl^SJ^: 1 10'C) ©W^tCtt, Sijtt 

tt^toti^. encc^tur, TEOS^^:20 
o-5 3 o o c<Dmm^^mmmLXi,^^m^m(Dm 
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14a>«W««(STL/r*5 0, «*tffiMiBfl[#5 3 

[0018] <*2ia*«>±sa*iiat«(D«i^K: 

aaJC#"T4Ci3&s-C*fc*J. ^CtC, C©tf>Ai5^©^7 10 
2 38*«cc^i^r»wri. c^2liWtit te 

OS*X*-?«|Jrt»-r4CiCCftIiLT, f£IgMiI£, _L 

flam i , -hi aaaaa* 38fi r sje»att»r jsjai 
r±tc$ie^n-5>«^iH\ c©+#&s©/£M*/x 

[0019] ±»(DJ:5K:««&«a««©«l«XeiJS 
H4-ig6*#ffi^rtt?Hr4. H4BM»«tt»0 
0 «*&»a«J»©^«Xg*tf o /cB#©g£ JI £ <om ft 

cc <=t o «*&*is«js©fiRj«xg i sie*attffi©aa8ix 

[0 0 2 0 ] I24^irj:*Uc, TE OS 

fltt&»»£BtXgr«: 1 0 s c c mgjg, JSJ£»a 
REBlXgrtt 1 9 0 s c c mgftr*S. -Si^WO* 
®tcSXgtcfer«l«9 6 A. 9 6B*i*aT4. ^ 40 

Btyc, UEi^tt^^^ H*KJB**ift«ori»4^ *>A 

[0 0 2 1] ctiCTLt, J5J£»»tt!B©JSfl*xgT 
«h ^^(Mi^tf-fe x^%(D*ffi«:«, 
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«*&»atfc«<D^xg£j^»a«^Rjwx 

[0 0 2 2]^^, «l&#a««OflWXg£SlC« 

y'mm^ -fe > * ««© x ^(D«»©ffirt«s-tt** < 

£*»6, #hA««Cc*5W4^x^©W»©ffirtlft--tt 

OS^©*jB«*^5 a U-^3>CC*at>fcC!>T, -t 
<DlS*fcia 5 ft, C©BfOTEOS^<WF« 

»DMg^5 10m^ TEOS^(t 10, 
2 0, 3 0, 5 0 s c cm©4«S*SEU ^©B£©j]I 

-eft 10, 2 0, 3 0, 5 0 s c cm©*7XS©*i^© 

■w*-tn*ti*urt»-s. ia 5 iCT^r cfc^tc, teo 

S^OiSU«i5 0 sec m©t§^U£, h ^ ^««^ 

» % #hA««©^x^(D»W©^ , ci7T>f;l'J:0feia 
HWIWiKttotijO, H4fcT**fcJ:5K:«» 

[0 02 3] CtUCJtLT. TEOS^OgEi^l 
0, 2 0, 3 0 s c cm©i»^tCtt, h * :7*fgi°B>-fe> 

M^c©^x^©JpJ?©:/H:7 y JMZ S b v ^««-t>-fe 
>^««0^x^©««<7D^n7 r JU<fc 0 fclHSltWM 
*s«l/<«cor*5f5. 04^cT*25?>/cJ:^&KJl^n^ 
r -Y ;b t Bg[5j D i: 5 ft o r C » ^> ©r 1ftt JUff ^ 

Ll^ 0 CCDil^, TEOS^/XCDSSS^l 0 s c cm© 
m& ^ , H/S© 7*D7r^I/M §BX & * or $ 

(04#ffl) 4 tea 3 tc-T 4 «SBSHI 4 , 

£c^^^pjtt**w-rs. cticc^tur, teos 

^©Sfc«^3 0 s c cnKDH^H IRJ¥©^P7t-Y 
1±£Lr«*fcfi»<!:tcS. C©3B«. TEOS^X© 
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LA>%*KHt£> Tmmfr lOscc mlgr* 
0. ±«RittaBitt»tt«r*-r3 0 s c cmiMM 
ibUrii650 s c c m£<DB£i£P^Sr£>£4 0 sec 

[0024] fit, ^^^U-*>a>5CJ:f3«*&*ii 

ij^<D^mimm<Dmmt5 1 o*c-c*a. */c. ^o-t 
x*m*. «is»afiEiixartt, teos^o«i 

^30sccin, O z ^©(61^5 seem, Xn-fe 
XEM2 0 0 Pa, fiWI»IHtt3 0 5^r*0 % J50£* 
iSJSRXgrti, TEOS^©*l*si 9 0 s c c 
m, 0 2 ^©ii^Ssccm, Xn-teXEE;frte:2 0 
OP a, flt«B#M«l 10^1 :/CH2*fiflK** 

6 4 0 °C1S*C$)^ 0 
[0 0 2 5 ] H6K:7ST^5AU-^a>IS*K:j:n 20 

tc, #hA««co»5x^4^dC>r, £««©tfx^tcM 
-r* b A««o^x^(c*5^sjf BioiHSPoais d i 

fl«*K8l*fT 9 J: 9 teffttfJ: l>. 
t^TEOS^XOSIfft^-r^?, 08«»2 

TEOS^©i3tt«, «te*iftSWXgT?B:3 0 
90sccmiUl^o 0 2 #X MXfltC 

i->t5sccm**fifuri>5 B -eur. ^{ifln^ 
£ 0 ^a-fe^E^s^n-fexastiHxejea 

ot, fnfn2 0 0PaM6 4 0 n Cr*^„ 
[0 0 2 7] */c. ^u-fe^BSPJJfiCMbTtt, «*&»iS 

tftgixg** 3 0»r*9. Si£»iS«c«xs^ no» 50 
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e> ^ h a««<d±ibh k m o r ^ x ; ^bb^ * 

ai/fc»Bt<DBI/»«BI8 5 4 0-5 5 0 AO^HfttcAo 
W4Ci*e)» «*©IIB*-tttt±l. 9 3%SS 
T*^ I^l^Ltl^ a Etc. M/l<7>ffi[*3#) 

[0 02 8] C<D^2^Sfe^jTii, KfUf^ttttt 

»issaBixg*tTt\ *2^^^^rjsi£»audtBixs 
«»swxg4tft^ »2^^5r^r«»earauatgixa 

S*i£^xyvtMX v ^xjv&Bl acl»««iSSS3 8 

ochiss tittle -r&fr-fc, a 4 k^t* 5 

[0 0 2 9 1 KC. CCtlJTEOStfXtO, #X £ 

*mi>x is »; ^ >H{tBi«r^jR-r^»^€:«itc<L oris 

£\ t&Rtf, S i H 4 iN 2 Oi^tS i 0 2 
)H-f£i#£\ S i H 2 CI, £N 2 Oiiffll^SiO 
2 ZfTm-TZm^. SiCU iNH 3 t»tSi 
N£j&]R*r£i»£. TEOA (MJxF+v7i^» 
iTEOSi^ffll^As SG (t^7X (VU^> 
K) ) *«(tt5»^, TMB ( b b*zs 
iTEOSiPH 3 t^TBPSG (#P 

sa©^i ■> ^^sw*saK>*tt6r, mat©'* * 

£/c, IBfflffifribr^allW^x^ 
[0 0 3 0 ] 

3&«r*4 D «*JI3Cc«S*?8tcJ:ti« % *S3L 
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[02] ^x^*- h±©^x^figi^/lCD®rtfcj— 
[13] ^x^tfr- h±©^X^{iS<!:l®J¥©ffil**BJ-- 

14 i urn t <DM%*ffrr v ? t? * & . 

[04] jittJftCfiJEilxa i Stc.*3lt^©fiSK 10 

[0 5] i/ i a><££K>m&n&W&<Df$MX 

[06] i'Sai — 3 > cct o «t&«jit^JSi©easx 

g i JSJE* j*tKJB©fiS)KX« t £ tf o /cB$©flS® t ^ © 
I^-tti©»^*t777f*5. * 
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[07 ] mmicn^tc^mysm<Dm2mmmi l c*s»^ 

T E O S i3Z.<D&LM£it%m? ^777*5. 
[08] »2ISMiWCtTt>tifcBS«WBaoill»i-€-Offi 

[09] ^5fe©*4M©^«S©— W^-riUiS^0 

3 0 jftRSK 

3 8 ©g^gf 

4 0 

4 8 ?x^#-h (tftjam*5tj#*a> 

6 6 iJX&l&^m 

7 0 fiSg|:tf*«J&fc 

7 2 BMt#X#*&5fi 

8 8 ^PflDWft*® 

9 o mmss 
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